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S1. Computational details
All calculations were carried out using Density Functional Theory as implemented in the Jaguar 7.8 suite S1 of ab initio quantum chemistry programs. Geometry optimizations were performed using the M06 functional S2 and the 6-31G** basis set. Chromium was represented using the Los Alamos LACVP basis S3, S4 that includes relativistic effective core potentials. The energies of the optimized structures were reevaluated by additional single-point energy calculations of each optimized geometry using Dunning's correlation consistent triple-ζ basis set, S5 ccpVTZ(-f) that includes a double set of polarization functions. All stationary points were verified to be minima or transition states by proper vibrational analysis at the double-ζ level.
Solvation calculations were carried out with the 6-31G**/LACVP basis at the optimized gas-phase geometry employing a dielectric constants of ε = 9.08 for dichloromethane. Solvation energies were evaluated using a selfconsistent reaction field (SCRF) approach based on accurate numerical solutions of the Poisson-Boltzmann equation. S6-S8 For all continuum models, the solvation energies are subjected to empirical parameterization of the atomic radii that are used to generate the solute surface. We employed the standard set S9 of optimized radii in Jaguar for H (1.150 Å), C (1.900 Å), O (1.600 Å), N (1.600 Å) and Cr (1.511Å). Analytical vibrational frequencies within the harmonic approximation were computed with the 6-31G**/LACVP basis set to confirm proper convergence to well-defined minima or saddle points on the potential energy surface. The free energy of a molecule in solution phase, G(Sol), is computed as follows:
G(gas) = H(gas) -TS(gas)

H(gas) = E(SCF) + ZPE ( S 4 )
∆G(Sol) = ∑G(Sol) for products -∑G(Sol) for reactants (S5) where G(gas) is the free energy of the molecule in the gas phase; G solv is the free energy of solvation as computed using the continuum solvation model; H(gas) and S(gas) are the enthalpic and entropic components of the molecule in the gas phase, respectively; T is the temperature (298.15 K); E(SCF) is the self-consistent field energy, i.e., the "raw" electronic energy as computed from the SCF procedure; and ZPE is the zero point energy. The energy of the species in the potential energy surface diagram has been reported after taking account of the concentration effect for excess aziridine and carbon di oxide in the reaction medium.
To locate transition states, the potential energy surface was first explored approximately using the linear synchronous transit (LST) method, S10 followed by a quadratic synchronous transit (QST) S11 search that uses the LST transition state as an initial guess. In QST, the initial part of the transition state search is restricted to a circular Electronic Supplementary Material (ESI) for Chemical Science. This journal is © The Royal Society of Chemistry 2014 S2 curve connecting the reactant, initial transition state guess, and the product, followed by a search along the Hessian eigenvectors tangential to this curve. In the relative energy diagram, the ∆G(Sol) values have been corrected to account for the excess concentrations of aziridine and high CO 2 pressure. To decrease the computational cost, the tert-Bu groups of the salen ligand were replaced with hydrogens and all the calculations were carried out with this truncated framework. We assume that such a small change in the steric environment would not significantly change the electronic environment of the (salen)Cr III complex. As this complex can potentially be in both doublet and quartet spin configurations, S12 we initially performed several calculations on both of these states. In all cases, the quartet configuration was observed to give the lowest ground-state energy, and was used in all subsequent calculations.
S2. General procedures and materials
1 H and 13 C NMR spectra were recorded on a Varian Inova 500 (499.570 MHz for 1 H, 125.631 MHz for 13 C) spectrometer. NMR data are reported as follows: chemical shift (multiplicity (b = broad, s = singlet, d = doublet, t = triplet, q = quartet, and m = multiplet), and integration. 1 H and 13 C chemical shifts are reported in ppm downfield from tetramethylsilane (TMS,  scale) with the solvent resonances as internal standards. Assignment of NMR spectra are made using ACD Labs software version 4.02 (Advanced Chemistry Development, Inc., Toronto, Canada).
IR spectra were collected on a Nicolet 5PC instrument and analyzed using Nicolet's PC-IR software. Elemental analyses were provided by Atlantic Microlab, Inc. (Norcross, GA).
GC-MS experiments were carried out on an Agilent Technologies 6890N gas chromatograph-mass spectrometer equipped with a 30-m HP-5 capillary column (0.32-mm inner diameter and 0.25-mm film thickness) and Agilent Catalyst 1 S13, S14 and the aziridine precursors were synthesized according to published procedures. S15 Synthetic reagents (Aldrich Chemical), solvents for the catalytic reactions (Fischer Chemical or Aldrich Chemical), and deuterated solvents (Cambridge Isotope Laboratories) were obtained from commercial sources and used as received. Diethyl ether for the IR study was dried over activated alumina and Q5 catalysts using the Dow-Grubbs solvent system installed by Glass Contours, Inc. (now J. C. Meyer Solvent System, Laguna Beach, CA). Except for Nn propyl-5-phenyloxazolidinone the remaining oxazolidinones have not been made and their analytical data are reported herein.
S3. General experimental procedure for obtaining Hammett and kinetic data
Hammett data. On the bench top, a 45 mL Parr high-pressure reactor equipped with a magnetic stir bar was charged with catalyst 1 (12.6 mg, 2 × 10 -5 mol). A p-substituted Nn propyl-2-phenylaziridine (2 mmol) was then taken up in a gas-tight syringe, followed by enough CH 2 Cl 2 (approximately 0.7 mL) to fill the 1 mL volume in the syringe, and added to the reactor. The syringe was subsequently rinsed with CH 2 Cl 2 (1 mL), and the rinse was also added to the reactor to ensure complete loading of all of the substrate. This process was repeated with Nn propyl-2-phenylaziridine (0.322 g, 2 mmol) to give a final 4 mL solution of both aziridines in CH 2 Cl 2 (0.5 M solution in each aziridine). Finally, undecane (100 L, 0.474 mmol, internal standard) was placed in the reactor.
The reactor assembly was subsequently sealed and placed under constant CO 2 pressure (400 psig) for 10 minutes to allow for equilibration. The CO 2 valve was then closed, and the reactor was placed on a magnetic stirring plate. After a desired period, the reactor was carefully vented inside a fume hood and a small aliquot was then removed from the solution for GC analysis. The catalyst was removed from this aliquot by elution with CH 2 Cl 2 (20 mL) through a wet-packed silica plug (15 mm × 5 mm), which was prepared with 5 vol % triethylamine in CH 2 Cl 2 . Reactivity ratio was determined via GC using peak areas against undecane internal standard.
Kinetic data. For the kinetic experiments, the same experimental set-up and data sampling described above was used except that only Nn propyl-2-phenylaziridine was used as the substrate. The concentrations of reactants and reaction conditions are provided in the captions of the figures in the main manuscript. Chem. Sci. MS# SC_EDG-09-2014-002785 S3 S4 . Computational evaluation of the binding of aziridine to the (salen)Cr III Cl center The binding of Nn propyl-2-phenylaziridine to the Lewis-acidic (salen)Cr III Cl center will activate the aziridine ring, as computationally observed through the elongation of the C-N bonds ( Figure S1 ). But this activation is not sufficient to spontaneously open the ring. Computationally, even if we start with a geometry where the ring is initially opened, geometrical optimization will eventually convert it back to the ring-closed structure 
Adhikari et al., supplementary information to accompany
S5. Correction factors for the free energy calculations
In our experimental conditions, the aziridine concentration was 100 times more than that of the (salen)Cr III Cl catalyst. To account for such a significantly high concentration effect, a correction factor of 2.73 kcal mol -1 (at 25 o C by using the equation ∆G = -RTlnK, where K is the ratio of concentrations of the substrate and the catalyst) has been included in the computation. The dissolved concentration of CO 2 in dichloromethane S16 was also similarly included to give a correction factor of 3.84 kcal mol -1 . 
Adhikari et al., supplementary information to accompany Chem. Sci. MS# SC_EDG-09-2014-002785 S4
S6. Results of attempts to geometrically optimize intermediates in potential bimetallic mechanisms
We also attempted to computationally evaluate the possibility of (salen)Cr III Cl being able to promote the ringopening of an activated aziridine in a bimetallic fashion. S17 Unfortunately, multiple attempts of geometry optimization either failed to converge after many iterations or led to chemically unreasonable structures. For example, the Cr-Cl bond of the nucleophilic (salen)Cr III Cl in one of the optimized intermediate structures was stretched to a very long distance of 3.47 Ǻ. When the geometry optimizations were carried out keeping the C-Cl distance (carbon of the Lewis-acid activated aziridine ring which requires opening and Cl from another (salen)Cr III Cl) constrained to a reasonable value to help the aziridine ring-opening, it was observed that that chloride ligand detached completely from the Cr III center. Lastly, when the starting-guess geometry was varied to contain a closed aziridine ring with an appropriately aligned Cr-Cl bond to facilitate the ring-opening, the geometry optimization did not produce a ring-opened product. 
S7. Characterization data for the oxazolidinone products
